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Automotive Body, Chassis, Accessories, Springs and Suspension Systems Sectional Committee, TED 06 


FOREWORD 


This Indian Standard (First Revision) was adopted by Bureau of Indian Standards after the draft finalized by the 
Automotive Body, Chassis, Accessories, Springs and Suspension Systems Sectional Committee and approved by 
the Transport Engineering Division Council. 


This standard was first published in 1994. This revision has been undertaken to align requirements of 
window retention tests with NHTSA Standard No. 217 NHTSA Standard No. 217 ‘Bus window retention and 
release’ issued by Dept. of Transportation (DOT). It is intended to lay down the safety requirements for bus 
windows/door retention and release mechanisms, meant for carrying passengers. Special attention has been paid 
to the requirements regarding buses meant for school children. The emergency exit arrangements, their extensions 
and identification have also been included. However, buses meant for carrying invalids or disabled are not covered 
under this standard. 


The retention devices have to be so designed as to minimize chances of being thrown out of the bus in the event 
of any type of accidents. The emergency egresses should be easy to operate, conveniently located with operations 
to open/push/pull well illustrated to prevent any confusion. It is also intended to bring in unity in design and 
construction of bus bodies providing maximum safety to the occupants. 


In the preparation of this Indian Standard considerable assistance has been drawn from NHTSA 
Standard No. 217 ‘Bus window retention and release’ issued by Dept. of Transportation (DOT), USA and Safety 
Standard No. SS 32/1993 of ARAI, Pune. 


The emergency exit requirements pertaining to dimensions and identifications are explicitly incorporated in 
“Code of Practice for Bus Body Design and Approval — AIS-052 (Rev. 1).”, Additional requirements AIS 153 and 
“Requirements of School Buses — AIS 063”. In order to avoid duplication the relevant clauses are deleted from 
this standard. 


Central Motor Vehicles Rules refers to many Automotive Industry Standards (AIS) formulated by Automotive 
Industry Standards Committee (AISC) till such time corresponding BIS Specifications are notified. Under 
the same provision Automotive Industry Standards (AIS) referred in this Indian Standard will be replaced by 
BIS Standards after corresponding BIS Standards are formulated and notified. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


AUTOMOTIVE VEHICLES — WINDOW 
RETENTION AND RELEASE SYSTEMS FOR 
BUSES — SAFETY REQUIREMENTS 


( First Revision ) 


1 SCOPE 


1.1 This standard specifies requirements for the 
retention of windows (excluding windshield) and 
operating forces. 


1.2 This standard shall be applicable to all M2 and M3 
category vehicles other than those mentioned in 1.2.1. 


1.2.1 This standard is not applicable to the following. 


1.2.1.1 Vehicles, whose Gross Vehicle Weight (GVW) 
is less than 3.5 tons. 


1.2.1.2 All vehicles meant for carrying military troops, 
differently abled and invalid persons. 


1.2.1.3 Window whose minimum surface dimensions 
measured through the center of its area are less than 
200 mm. 


2 TERMINOLOGY 


2.1 Seat — A structure complete with trim, capable of 
accommodating one or more adult person. 


2.2 Window — An aperture in the sides of the bus to 
let in light and air. The window need not necessarily 
be glazed. 


2.3 Emergency Exit — An emergency door, emergency 
window or escape hatch. 


3 GENERAL REQUIREMENTS 


3.1 The manufacturer/body builder has to specify the 
type of windows used in the bus. 


3.2 Tests 
3.2.1 Test Conditions 


a) The vehicle is on a flat, horizontal surface. 
Alternatively, at the request of the manufacturer, 
the test can either be conducted on a prototype 
window (mock-up) which resembles the actual 
fitment on the vehicle or by using suitable 
simulation methods in agreement with the test 
agency. 


b) The inside of the vehicle and the outside 
environment are kept at any temperature from 
21 °C to 40 °C for 4 h immediately persuading 
the tests, and during the tests. 


c) For the window retention test, windows are 
installed, closed, and latched (where latches are 
provided) in the condition intended for normal bus 
operation. 


d) For the emergency exit release and extension 
tests, windows are installed as in (c) above. Seats, 
armrests, and interior objects near the windows 
are installed as for normal use, and seats are in the 
upright position. 


3.2.2 Window Retention Tests 


3.2.2.1 Window with largest surface dimensions and 
its each surrounding window frame, when tested in 
accordance with the procedure in 3.2.2.2 under the 
conditions of 3.2.1 (a) to (c) above, shall be retained 
by its surrounding structure in a manner that prevents 
the formation of any opening large enough to admit the 
passage of a 100 mm diameter sphere under a force, 
including the weight of the sphere, of 2 kg until any one 
of the following events occurred: 


a) A force of 550 kg is reached; 


b) At least 80 percent of the glazing thickness has 
developed cracks running from the load contact 
region to the periphery at two or more points, or 
shattering of the glazing occurs; and 


c) The inner surface of the glazing at the center 
of force application has moved relative to the 
window frame, along a line perpendicular to the 
undisturbed inner surface, a distance equal to 
0.5 times the square root of the minimum surface 
dimension (in millimeters) measured through the 
center of the area of the entire sheet of window 
glazing. 


3.2.2.2 An increasing force shall be applied to the 
window glazing through the head form specified in 
Fig. 7 outward and perpendicular to the undisturbed 
inside surface at the centre of the area of each sheet of 
window glazing with a head form travel of 50 mm per 
minute. 
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NOTES 


1 Clearance area around seat back, arm rests and other obstructions = 50 mm. 


2 Access region is the spatial volume created by the Intersection or the Projections of the areas shown in the two views. 


Fic. 2 ACCESS REGION FOR LOW FORCES FOR EMERGENCY Exits HAVING ADJACENT SEATS 
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FIG. 4 SIDE EMERGENCY EXIT 
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G. 6 REAR EMERGENCY EXIT WITHOUT REAR OBSTRUCTION 


3.2.3 Release Mechanism Tests 


3.2.3.1 Each emergency exit not required for school 
buses shall allow manual release of the exit by a 
single occupant using force applications each of which 
conforms, at the option of the manufacturer, either to 
(a) or (b). The release mechanism or mechanisms shall 
require for release one or two force applications, at least 
one of which differs by 90° to 180° from the direction 
of the initial push-out motion of the emergency exit 
(outward and perpendicular to the exit surface). 


a) Low-force application 
1) Location: As shown in Fig. 1, 2, 4 to 6. 
2) Type of motion: Rotary or straight. 
3) Magnitude of force: Not more than 9 kg. 
b) High force application 
1) Location: As shown in Fig. 1, 3 to 6. 
2) Type of motion: Straight, perpendicular to the 
undisturbed exit surface. 
3) Magnitude: Not more than 27 kg. 


3.2.3.2 When tested both before and after the window 
retention test, each school bus emergency door shall 
allow manual release of the door by a single person, 
from both inside and outside the bus passenger 
compartment, using a force application that conforms 
to (a) to (c) given below. Each release mechanism shall 
operate without the use of remote controls or tools and 
notwithstanding any failure of the vehicle’s power 
system. 
a) Location — Within the high force access region 
shown in Fig. 4 for a side emergency door and in 
Fig. 6 for a rear emergency door. 


b) Type of motion — Upward from inside the bus; 
at the discretion of the manufacturer from outside 
the bus. 


c) Magnitude of force — Not more than 18 kg. 
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3.3 Technical Specifications to be Submitted by 
the Vehicle Manufacturer/Body Builder/Window 
Manufacturer 


3.3.1 Name of the Vehicle Manufacturer/Bus Body 
Builder 


3.3.2 Category of Vehicle 

3.3.3 Seating Capacity 

3.3.4 GVW, in kg 

3.3.5 Type of Bus 

3.3.6 Details of Safety Glass Fitted on Vehicle 
3.3.6.1 Make of the side glass 

3.3.6.2 Thickness 

3.3.6.3 BIS/License No. 

3.3.6.4 Make of rear wind shield glass 
3.3.6.5 Thickness 

3.3.6.6 BIS/License No 


3.3.7 Information Regarding Emergency Exit 


No. of Side Doors | Rear Roof 
Emergency | Windows Wind | Exit 
Exit Shield 
Right Side 
Left Side 


3.3.8 Information Required in the Installation Drawings 
3.3.9 Seating Layout of the Vehicle 


3.3.10 Sizes of the Windows Fitted on Each Side of the 
Bus 


3.3.11 In Case of Sliding Windows, Mounting Details 
(For Example, Size of the Channel Used for Fitment of 
the Frame) 
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SYNTHETIC UNDER LAYER 
MOUNTING OF 25 0.63 £0.06 THICK 
TESTING DEVICE TENSILE STRENGTH 17.5 +1.75kg/cm 2 
ELONGATION 50 +10% 
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BLOCK 1) 


RETAINER 
(DESIGN si NAPA GOAT SKIN, WET CHAMOIS OR 
"4 SYNTHETIC SKIN 0.76 +0.07 THICK 
i TENSILE STRENGTH 70 +3.5kg/cm2 
ELONGATION 100 +5% 
NOTE — Sugar pine with grain direction perpendicular to base and parallel to grain to withstand appreciable crush (280 kg/cm? to 350 kg 
cm?) or equivalent wooden from capable of meeting the specified values. . 
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All dimensions in millimetres 


Fic. 7 HEADFORM 
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ANNEX A 
( Foreword ) 


COMMITTEE COMPOSITION 


Automotive Body, Chassis, Accessories, Springs and Suspension Systems Sectional Committee, TED 06 


Organization 


Automotive Research Association of India, Pune 


Asahi India Glass Ltd, Dist Rewari 
Ashok Leyland Ltd, Chennai 


Association of State Road Transport Undertakings, 
New Delhi 


Automotive Component Manufacturers Association, 
New Delhi 


Bajaj Auto Ltd, Pune 


Central Institute of Road Transport, Pune 


Central Farm Machinery Training & Testing Institute 
(CFMTTI), P O Budni (M P) 


Controllerate of Quality Assurance (BEML), 
Bengaluru 


Force Motors Ltd, Pune 


Gabriel India Ltd, Pune 
Hero Motocorp 
Honda Cars (R & D), India 


Honda Motorcycle & Scooter India Pvt Ltd 
ICAT, Manesar 


Jamna Auto Industries Ltd, New Delhi 
Maharashtra State Road Transport Corporation, 
Mumbai 

Mahindra & Mahindra Ltd, Nashik 


Maruti Suzuki India Ltd, Gurugram 


Mahindra Trucks and Buses Limited, Pune 


Ministry of Heavy Industries & Public Enterprises, 
New Delhi 


Representative(s) 


SHRI M. SREENIVASULU (Chairman) 
SHRI A. AKBAR BADUSHA (Alternate I) 
SHRI B. S. YAMGAR (Alternate II) 


SHRI DEVEN KUMAR JALLY 
SHRI PANNEERSELVAM ARUMUGAM (Alternate) 


SHRI FAUSTINO V. 
Suri M. Ravi (Alternate) 


SHRI R. CHANDRABABU 
SHRI ULLAS BABU (Alternate) 


SHRI UDAY HARITE 


SHRI R. NARASIMHAN 
SHRI A. V. KUMBHAR (Alternate) 


Suri S. N. DHOLE 
SHRI SANTOSH GUTTE (Alternate I) 
SHRI D. H. PENDHARKAR (Alternate II) 


SHRI J. J. R. NARWARE 
SHRI C. V. CHIMOTE (Alternate) 


CONTROLLER CQA 
Suri M. K. KesHAvA PRASAD (Alternate) 


SHRI P. R. SHIVARAMAN 
SHRI L. B. PATIL (Alternate) 


SHRI HARIKRISHNA 
NOMINATION AWAITED 


SHRI FEROZ KHAN 
SHRI S. MUTHU Kumar (Alternate) 


NOMINATION AWAITED 


SHRI ASHISH KUMAR 
SHRI VIJAYANTA AHUJA (Alternate) 


SHRI SUNIL LAROIYA 
SHRI ANUJ SHARMA (Alternate) 


SHRI VASANT BABURAO GAIDHANI 
CHIEF ENGINEER (Alternate) 


SHRI PRADEEP BANSODE 
SHRI T. VISWANATHAN (Alternate) 


SHRI JITENDRA MALHOTRA 
SHRI DEEPAK PANDA (Alternate) 


SHRI K. NAGARAJU 
SHRI V. G. KULKARNI (Alternate) 


Suri B. N. Das 
SHRI R. K. JAIswaL (Alternate) 
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Ministry of Road Transport & Highways, New Delhi 
MSME, Delhi 
Ordnance Factory Board, Vehicle Factory, Jabalpur 
Ruby Bus Pvt Ltd, Mumbai 
Renault Nissan, Chennai 
Society of Indian Automobile Manufactures (SIAM), 

New Delhi 


Tata Motors Ltd, Pune 


Tata Autocomp Systems Limited-Technical Center 


Toyota Kirloskar Motors Ltd, Bengaluru 

Vehicles Research & Development Establishment, 
Ahmednagar 

Volvo India Pvt Ltd, Bengaluru 


BIS Directorate General 


Representative(s) 


DIRECTOR RT 


SHRI DHARKAT R. LUIKANG (Alternate) 


Suri K. L. RAo 
Suri K. K. FUNDA (Alternate) 


SHRI P. K. ARORA 
Suri A. K. Maurya (Alternate) 


SHRI PANKAJ D. KAPASHI 
SHRI V. M. Burse (Alternate) 


SHRI K. THANGARAJ 


SHRI P. K. BANERJEE 
SHRI AMIT KUMAR (Alternate) 


SHRI P. S. GAURISHANKAR 
SHRI SHARAD GOLE (Alternate) 


Dr MILIND MHALGI 


SHRI REVADI CHANNAPPA 
Suri Ragu M. (Alternate) 


SHRI S. MUTHUKRISHNAN 
SHRI SAM SHAIKH (Alternate) 


SHRI KARTHIK SARMA 
SHRI P. K. HUGAR (Alternate) 


SHRI R. R. SINGH, SCIENTIST ‘E’ AND HEAD (TED) 
[ REPRESENTING DIRECTOR GENERAL (Ex-officio ) ] 


Member Secretary 


SHRI NAVINDRA GAUTAM 
SCIENTIST ‘E’ (TED), BIS 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
‘BIS Catalogue’ and ‘Standards: Monthly Additions’. 


This Indian Standard has been developed from Doc No.: TED 06 (15754). 


Amendments Issued Since Publication 


Amend No. Date of Issue Text Affected 


BUREAU OF INDIAN STANDARDS 


Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 

Telephones: 2323 0131, 2323 3375, 2323 9402 Website: www.bis.gov.in 

Regional Offices: Telephones 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg f 2323 7617 
NEW DELHI 110002 2323 3841 

Eastern: 1/14 C.I.T. Scheme VII M, V.I.P. Road, Kankurgachi | 2337 8499, 2337 8561 
KOLKATA 700054 2337 8626, 2337 9120 

Northern : Plot No. 4-A, Sector 27-B, Madhya Marg | 265 0206 
CHANDIGARH 160019 265 0290 

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600113 | 2254 1216, 2254 1442 

2254 2519, 2254 2315 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 2832 9295, 2832 7858 

MUMBAI 400093 2832 7891, 2832 7892 


Branches : AHMEDABAD. BENGALURU. BHOPAL. BHUBANESHWAR. COIMBATORE. 
DEHRADUN. DURGAPUR. FARIDABAD. GHAZIABAD. GUWAHATI. 
HYDERABAD. JAIPUR. JAMMU. JAMSHEDPUR. KOCHI. LUCKNOW. 
NAGPUR. PARWANOO. PATNA. PUNE. RAIPUR. RAJKOT. VISAKHAPATNAM. 


Published by BIS, New Delhi 


